
Office 



PGT/Sa 99 / 0 0 8 9 

REC'D 0 'I MAY 1999 



WlPO 



PCT 



©fneSTOR IN PEOPLE 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 1 7. 1(a) OR (b) 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
Soudi Wales 
NP9 IRH 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) >- 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the ^ 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as q 

originally filed in connection with the patent application identified therein. ^ 

CQ 

2 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named < 

in this certificate and any accompanying documents has re-registered under the Companies Act ^ 

1980 with the same name as that with which it was registered immediately before re- . 

registration save for the substitution as, or inclusion as, the last part of the name of the words t/3 

"public limited company" or their equivalents in Welsh, references to the name of the company liJ 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjectsjhe company to certain additional company law rules. 



Signed 

Dated APR 1993 



Executive Agency of the Department of Trade and Industry 



(owsn) )IMVia 39Vd SSHi 




Patents Form 1/77 

Patent Act 1977 
(Ride 16) 



R^uest for grant of a patent 

(See the not es gn_the^back of this fomu.. You can , 

an explanatory leaflet from the Patent Office to help 
you fin in this form) 




1177 



Hie Patent OfHc 

Cardiff Road 
Newport 
Gwent NP9 IRH 



1. Your reference 



E036887PGB 



2. Patent application number ^ MAD 1QQR 

(Ihe Patent Office ^fiUin thisj J^ 

3. FuU name, address, and postcode of the or of 
each applicant (underline all surnames) 



Patents ADP number ^yo« know it) 

If the applicant is a corporate body, give the 
country/state of its incoiporation 



9806543.6 



POl/7700 25.00 - 9806543.6 



LUCAS INDUSTRIES public limited coxopany 
Stratford Road, 
Solihull, B90 4I*A, 
England. 

England. 



4. Title of the invention 



DISC BRAKE SEAIi ASSEMBLY 



5. Name of your agent fifyou have one) 

' Address for Service" in the United Kingdom- 
to which all correspondence should be sent 
. (including the postcode) 



Marks & Clerk 
Alpha Tower 

Suffolk Street Queensway 
Birmingham Bl ITT 



Patents ADP number I^^om know it) 



^: . . ^ declaring priority from one or more 

vit ^'^^ patent applications, give the country 

and the date of filing of the or of each of these 
. - earlier applications SLndftfyou know it) the or 
; ■ each application number 



If this application is divided or otherwise 
derived from an earlier UK application 
give die number and filing date of 
the earlier application 



•; ^ ^ statement of inventorship and of right 
'-^^fe - ^ patent required in support of 

this request? (Answer Tes' if: 

TSf-S ''^ ^ applicant named in part 3 is not an inventor, or 



18002 



Coiintry Priority application number Date of filing . 

(tfyouknowit) (day / month / year) 



Number of earlier application 



Date of filing 
(day /month /year) 



YES 



there is an 



inventor who is not named as 
H^'i^J^- ''"y"''^"''^ "ppiicant is a corporau body. 

- - 



Patents Form 1/77 



Patents Form 1/77 

9. Enter the number of sheets for any of the * h.. 
following items you are filing with this form! ' " ; ^ 
Do not count copies of the same document. 



Continuation sheets of this fo"r&'^ A'/* // 
t>e^?rip^6 





Claim(s) 
Abstraa 

Drawing(s) 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 
Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Form 9/77) 



11. 



Request for substantive examination 
(Patents Form 20/77) 

Any other documents 
please specify) ^ 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 




Ltent on the basis of this application. 



Date 



W. Waite 



0121 643 5881 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohited or restricted under Section 21 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you fi^om applyingfor a patent abroad without first getting 
written permission fi^om the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication < 
communication has been given, or any such direction has been revoked. 



or 



Patents Form 1/77 



DISC BRAKE SEAL ASSEMBLY 



This invention relates to a seal device for use in sealing between parts of 
a thrust assembly of a disc brake, primarily for a motor vehicle, and to a 
disc brake incorporating the seal device and thrust assembly. 

One conventional type of thrust assembly, in the form of an adjustable 
tappet assembly, has a pair of threadedly interengaged parts forming a 
strut of which the length can be varied by relative rotation between the 
parts to perform a brake adjustment, in use. In order to provide the 
necessary sealing between the relatively rotatable strut parts and between 
the strut parts and adjacent surfaces, it has been necessary to provide 
multiple seals and inserts for their retention and/or support, as well as 
machining of the parts to provide adequate sealing surfaces for 
engagement by the various seals. Such arrangements are complicated to 
manufacture and assemble, giving rise to relatively high costs. 

An object of the invention is to provide a simpler and more cost-effective 
seal device for use in a thrust assembly of a disc brake, as compared 
with the aforesaid conventional arrangements. 

According to a first aspect of the invention, a seal device for use in 
sealing between parts of a thrust assembly of a disc brake comprises a 
support element adapted to be carried externally by a first part of the 
thrust assembly, the support element carrying a seal element arranged so 
that, with the support element in its position of use on the first part the 
seal element engages a surface of a second part of the thrust assembly in 
sealing relationship. ^ 



In one convenient arrangement, an outer surface of the support element 
serves, in use, for engagement by a further seal element carried by 
adjacent structure. 

Preferably, the support element is in the form of a cap having a generally 
annular flange adapted to fit, in use, over an end portion of the first 
element, the outer surface of the flange serving for engagement by said 
further seal element. 

According to another aspect of the invention, a seal device for use in 
sealing between parts of a thrust assembly of a disc brake comprises a 
support element adapted to be carried by a first part of the thrust 
assembly, the support element carrying a seal element arranged so that, 
with the support element in its position of use on the first part the seal 
element engages a surface of a second part of the thrust assembly in 
sealing relationship, the support element being arranged so that an outer 
surface thereof serves, in use, for engagement by a further seal element 
carried by adjacent structure. 

Preferably, the support element is carried externally by said first part of 
the thrust assembly and is conveniently in the form of a cap having a 
generally annular flange adapted to fit, in use, over an end portion of the 
first element, the outer surface of the flange serving for engagement by 
said further seal element. 

According to a further aspect of the invention, a thrust assembly 
comprises a pair of relatively movable parts, and a seal device which has 
a support element carried externally by a first of said parts, the support 



element carrying a sealing element arranged so that the seal element 
engages a surface of a second of said parts in sealing relationship. 

Conveniently, an outer surface of the support element provides a sealing 
surface engaged by a further seal element carried by adjacent structure. 

The support element is preferably in the form of a cap having a generally 
annular flange fitted over an end portion of the first element, the outer 
surface of the flange providing the sealing surface engaged by the further 
seal element. 

According to a yet further aspect of the invention a thrust assembly 
comprises a pair of relatively movable parts, and a seal device which has 
a support element carried by a first of said parts, the support element 
carrying a sealing element arranged so that the seal element engages a 
surface of a second of said parts in sealing relationship, the support 
element being arranged so that an outer surface thereof serves, in use, for 
engagement by a further seal element carried by adjacent structure. 

Preferably the support element is carried externally by said first part and 
is conveniently in the form of a cap having a generally annular flange 
fitted over an end portion of the first element, the outer surface of the 
flange providing the sealing surface engaged by the further seal element. 

The invention will now be described, by way of example, with reference 
to the accompanying drawings in which:- 

Figure 1 is a plan view, partly in cross-section, of one form of the brake 
of the invention; 



Figure 2 is a cross-section alone line A-A of Figure 1, and 

Figure 3 is an enlarged cross-sectional view of a thrust nriember fornning 
part of the brake of Figures 1 and 2. 

Referring to Figures 1 and 2 of the drawings, the illustrated disc brake 
has a fixed carrier 1 which carries a pair of friction pads 1, 3 disposed 
respectively at either side of a brake disc 4. The carrier serves to mount 
the brake on a vehicle and to absorb torque sustained by the pads during 
a braking operation. A clamp member or caliper 5 straddles the brake 
disc and is mounted on the carrier so as to be slidable axially of the 
brake disc relative to the carrier, by way of pins 6, in conventional 
manner. The caliper carries an integral housing 7 which is adapted to 
mount a conventional air or other power actuator (not shown) on an 
external face 8 thereof. The housing defines a chamber 9 within which a 
pivotal brake actuating lever 10 may conveniently perform an angular 
reciprocal swinging movement, as indicated by the arrows, under the 
action of a thrust member of the power actuator which, with the latter 
mounted on the face 8, extends through an opening 11 of the housing 
into engagement with a recess 12 of the lever 10. The lever is integral 
with or attached to a rotary actuating member 13 which is rotatably 
supported within the caliper by way of a pair of needle bearing 
assemblies 14. The member 13 is recessed to house respective 
cylindrical rollers 15, 16, the axes of which are offset from the rotary axis 
of the actuating member 13 and form an eccentric actuating arrangement 
with the rollers 15 and 16 bearing against respective thrust members 17A 
and 18A of adjacent adjustable tappet assemblies indicated generally at 
17 and 18. Rotation of the lever 10 and its connected shaft 13 causes 
actuating thrust to be applied via the tappet assemblies to the directly 



actuated friction element 2 and, by a reaction via the caliper 5, to the 
indirectly actuated friction element 3. 

The thrust assemblies, illustrated as adjustable tappet assemblies 17 and 
18, are disposed at either side of a centre line of the brake passing 
through the lever 10 and are associated with an adjuster assembly 19 
which lies laterally offset from but adjacent the tappet assembly 18. The 
adjuster assembly may be of any appropriate conventional type needing 
no detailed description for the purpose of the present invention. The 
adjuster responds to excessive movement of the friction elements 2, 3 
and produces resultant rotation of an adjuster shaft 20 which, via an 
output gear 21 and an intermediate idler gear 21 A, rotates a pair of input 
gears 22, 23 associated respectively with the adjustable tappet assemblies 
17, 18. 

The tappet assemblies are of identical construction and operation, and 
only the assembly 17 will be described in sufficient detail for a full 
understanding of the present invention. This assembly has an outer 
sleeve 24 which is internally threaded at 24A and receives a hollow 
internal shaft 25 having an externally threaded portion 25A extending 
over a part of its length for cooperation with the internal thread of the 
sleeve 24. The shaft and sleeve form between them an adjuster strut of 
variable length. The shaft 25 is provided, at its outer end, with a tappet 
head 26, which bears against the adjacent friction element 2 and which • 
is releasably coupled to the shaft so as, conveniently, to be freely 
rotatable relative to the latter. To enable the shaft 25 to be moved 
axial ly by rotation of the sleeve 24 so as to extend the adjuster strut in 
compensation for wear of the friction elements, it is necessary to lock 
this shaft against rotary movement. This is achieved, in the present 



embodiment, by providing the thrust member 17A, which is engaged 
over the adjacent end of the sleeve 24, with an elongate stem 27 of non- 
circular cross-section which extends within the hollow shaft 25, of which 
at least a part of the internal surface forms a complementary bore. The 
thrust members 17A and 18A of the respective tappet assemblies are 
each provided with, for example, a generally planar external surface for 
locking engagement with a corresponding adjacent surface on a fixed 
plate 28. 

The present invention is concerned particularly with improving the 
sealing arrangement between the outer sleeve 24 and inner shaft 25 and, 
to this end, an end portion of the sleeve 24 adjacent the tappet head 26 
is relieved to provide a reduced diameter portion 29, which carries a 
support element 31 of a seal device. An annular flange 30 of the 
support element is received over the portion 29, conveniently by press- 
fitting. A flat annular portion 32 of the support element rests against the 
adjacent end of the sleeve 24 and carries a seal element, of which an 
annular rim 33 is housed within the portion 32, and of which an annular 
lip 34 forms a seal engaging the outer surface of the sleeve 25. The 
support element 31 may conveniently be manufactured from stainless 
steel of similar material. A metal retainer 35 has a first annular portion 
36, which is a press fit in the caliper 5, to which is attached a further lip 
seal 37 engaging the outer surface of the cylindrical part 30 of the 
portion 32, such outer surface providing a smooth sealing surface for 
cooperation with the lip seal 37. The retainer 35 has a further annular 
portion 38 lying against an adjacent surface of the caliper 5, the 
remainder of the retainer forming an annular channel 39 to receive a 
bead 40 of a main convoluted boot seal 41, a further bead 42 of which 
is received within a groove of the tappet head 26. 



The above-described sealing device 31 is particularly advantageous in 
terms of its simplicity and effectiveness in providing a high integrity seal 
between the sleeve 24 and shaft 25 and also in providing a smooth 
sealing surface on its cylindrical part 30, for engagement by the further 
seal 37, thereby largely obviating the necessity for high quality expensive 
machining and/or plating of the outer surface of the sleeve 24 for sealing 
purposes. 

It will be understood that the seals 34 and 37 may be of any convenient 
form and retained in any convenient manner on their respective supports 
31, 35 which, in turn, may have any convenient shape whilst retaining 
their essential purpose according to the invention. 

The flat annular portion 32 may conveniently provide stop means for 
limiting the axial movement of the tappet assembly at extremes of 
adjustment. 



™/SPAGEBUMK(us,^-> 



THIS PAGE BLANK (uspto) 



THIS PAGE BLANK (usfto) 



THIS PAGE BLANK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




INES OR MARKS ON ORIGINAL DOCUMENT 



